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Calculation of specific economic thresholds for the 
commercially available yellow sticky traps used for 
adult corn rootworm monitoring 
Background 
During the mid 1980s, Iowa State University 
researchers described a sampling program that 
used yellow sticky traps for monitoring adult 
corn root worms. The Pherocon AM trap, then 
available commercially, served as the basis for 
a sampling program. This program was pro­
posed as a practical means for commercial 
corn growers to predict the need for soil insec­
ticides to protect a subsequent year's corn crop 
from corn rootworm larval damage. Using 
this decision tool, farmers were expected to 
apply insecticides only when needed instead 
of preventively. Since then, a trap called the 
Multigard, from an additional supplier, has 
been used to monitor beetle populations. Both 
traps are yellow, rectangular cards coated with 
adhesive. The traps differ in color, however; 
the Pherocon is canary yellow and the 
Multigard is a fluorescent yellow. 
The Pherocon traps were used in an integrated 
farm management demonstration program 
during 1990 and 1991. During 1991 it ap­
peared that the trap was not catching as many 
beetles as it should based on the numbers of 
beetles counted on corn plants. Both sticky 
traps and beetle counts had been used to moni­
tor adult corn rootworm populations in four 
fields. In all of the fields, the traps caught less 
than the published ratio of approximately six 
beetles per trap per day to one beetle per plant. 
In two of the fields, the beetle counts exceeded 
the economic threshold, but the trap catches 
did not. 
In an experiment conducted during fall 1991, 
the Pherocon trap (as supplied by the vendor) 
and the Multigard trap were compared. The 
catches for the commercial Pherocon trap and 
the Multigard trap were 2.7 and 14.0 beetles/ 
trap/day, respectively. When representatives 
of the company that manufactured the 
Multigard trap were asked about the greater 
number of beetles caught by the Multigard 
trap, they reported that "the color of the 
Multigard trap had been optimized to maxi­
mize beetle catch." When asked what the 
relationship was between the number of beetles 
caught and the subsequent larval damage for 
the more attractive trap, they said that they did 
not know. Trapping, such as the use of a sticky 
trap to catch insects, produces a population 
index; that is, it indicates the number of organ­
isms per unit effort. To offer utility, this 
index—for example, catch per trap per day— 
must be experimentally related to the result of 
interest—in this case, yield loss. 
The purpose of this study was 
(1)	 to determine why the management deci­
sions based on the number of beetles 
caught by the Pherocon trap and the num­
ber of beetles counted by field scouts did 
not agree, and 
(2)	 to develop a decision threshold for the 
newer Multigard trap. 
Approach and methods 
During spring 1992, manufacturers were sur­
veyed to identify what traps were commer­
cially available and suitable for adult corn 
rootworm sampling by Iowa corn growers. 
Two traps, the Multigard and the Pherocon 
AM, were identified. The potential of these 
traps for forecasting corn rootworm larval 
damage was evaluated over two seasons, 1992 
and 1993. Based on larval populations present 
in 1992, the investigator selected ten fields for 
the trapping study that provided a range of 
beetle densities representative of the pest threat 
an Iowa corn grower would be likely to en-
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counter. Due to planting delays during the wet 
spring of 1993, two fields were planted to 
soybeans rather than corn and were deleted 
from the study. During spring 1994, a third 
field was rotated to soybeans. 
Adult corn rootworm trapping began when 
beetles became common but before peak emer-
gence—the last week of July 1992 and the 
third week of July 1993. Sampling continued 
through early September. This sampling inter­
val has been shown to provide the best rela­
tionship with subsequent larval damage. 
Twelve traps of each type were employed 
within the same fields in a split-plot design. 
The whole plot was served as trapping position 
within the fields and the subplot served as trap 
type. Six trap locations were spaced 25-75 
paces apart along each of two strips oriented 
with row direction. A trap of each type was 
randomly assigned a position within each lo­
cation. A sufficient number of rows were left 
between traps within a sampling position so 
that a trap was not visible from the other trap 
location. The spacing between sampling posi­
tions and traps within positions was felt to be 
sufficient so that a more visually attractive trap 
would not draw beetles from the less attractive 
trap type. Each time the traps were changed, 
the number of beetles present was counted on 
54 plants, the recommended sampling size, to 
provide an absolute population estimate. 
To quantify the subsequent season's larval 
damage and yield reduction, insecticide treated 
and untreated strips were established within 
the fields if corn was planted again. Larval 
root damage was measured by digging 15 
roots each from the insecticide treated and 
untreated areas, washing off the soil, and rat­
ing the feeding damage on a 1 to 6 scale, with 
one being little or no damage and six being 
three nodes of roots completely destroyed. 
Corn yields were determined by harvesting 
and weighing corn from measured strips within 
both the insecticide treated and untreated areas 
and converting the weights to bushels of shelled 
corn at 15.5% moisture. Corn harvest for the 
second repetition of the experiment (1993/ 
1994) was finished in October 1994. 
The average number of beetles trapped by 
each trap during each sampling interval is now 
being combined over years and correlated with 
subsequent larval damage and yield reduction. 
The correlations will determine which trap 
provides the most reliable forecast of larval 
damage and when sampling should occur. The 
subsequent root damage and yield reductions 
Fig. 1. The Muitigard 
trap consistently Average Number of Beetles Trapped per Day by Muitigard and 
caught more beetles Pherocon Traps in Field G -1 
than the Pherocon 
AM. The difference 
was unusually large 1992 1993 when fewer beetles 
were present, such as 
during the early 
period of beetle 
emergence from the 
soil. 
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(difference between the insecticide treated and 
untreated yields) caused by rootworm larval 
feeding from both repetitions is being com­
bined and will be related to trap catches by 
week and trap type. The relationship will 
refine the decision threshold for the Pherocon 
trap and establish a threshold for the Multigard 
trap. The weekly trap catches are also being 
compared to the absolute estimate of adult 
corn rootworm intensity (number of beetles 
counted on plants) for the same sample inter­
val to explain why trap catches may not agree 
with density estimates. 
All data for this study were collected by the 
Department of Entomology at ISU. All of the 
study locations were commercial cornfields 
belonging to cooperating Iowa farmers. These 
farmers did not apply insecticide to portions of 
their fields; this provided the treated and un­
treated comparisons of corn rootworm larval 
damage. None of the farmers required com­
pensation for the rootworm damage they expe­
rienced in the untreated portions of the fields. 
Findings 
The fluorescent yellow Multigard trap caught 
up to ten times more beetles than the Pherocon; 
however, a decision on which trap predicts 
larval damage most reliably will depend on the 
correlation analysis currently under way. 
Reaching a conclusion without analysis of the 
1994 root damage and yields is especially 
difficult because the 1993 relationship is likely 
to be confounded by record rainfalls. The 
saturated soils during the summer had differ­
ent effects on rootworms, depending on loca­
tion. For example, a late planting of corn in 
southeast Iowa attracted a large number of 
beetles in 1992; however, due to larval mor­
tality shortly after egg hatch, research plots at 
the location had very little larval damage. At 
Ames, however, similar research plots suf­
fered severe damage from larval feeding, but 
very few larvae survived to the adult stage due 
to the drowning of pupae when the soil re­
mained saturated during July. The relation­
ship at a specific location depends not only on 
the amount of rainfall, but also on how well 
the fields were drained. It is likely that the 
second year of the study will depict the rela­
tionship farmers will usually encounter be­
cause the 1994 rainfall patterns were more 
normal, in terms of pattern as well as amount. 
Of the 15 total fields monitored in the two 
years of the project, only five (one-third) suf­
fered economic damage by corn rootworms. 
This is far less than the 70% of the corn 
planted after corn that Iowa farmers treat 
preventively with insecticides to guard against 
infestations of corn rootworm larvae. In the 
Average Number of Beetles Trapped per Day by Multigard and 
Pherocon Traps in Field G - 2 
1992 1993 
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fields that had economic larval damage, the 
Multigard seemed to catch large numbers of 
beetles, over 40 per trap per day, late in the 
season (August 19 and beyond). If this rela­
tionship is confirmed by the statistical analy­
ses, sampling costs can be reduced by waiting 
until later in the season to begin sampling. 
The two-year sampling study documents that 
the Multigard is substantially more attractive 
to the adult corn rootworm than the current 
commercially available Pherocon trap. The 
difference is unusually large when fewer beetles 
are present, such as during the early period of 
beetle emergence from the soil. The final 
decision as to which trap is the most reliable 
predictor of larval damage will be made when 
the statistical analyses are completed. If the 
best period to sample is late in the season when 
beetle numbers are declining, however, the 
Multigard trap may be more reliable. 
Implications 
The root damage and yield reductions caused 
by corn rootworms documented by this study 
substantiate common perceptions that corn 
growers over-apply insecticides to guard 
against larval injury. These findings also 
support the premise that growers need better 
predictive models. Cost is one reason farmers 
don't sample to forecast the need for insecti­
cides. If the additional analyses confirm that 
the most important sampling intervals occur 
late in the season, sampling efficiency can be 
gained by eliminating the earlier sampling 
intervals, thereby reducing cost. 
Unfortunately, these results are weighted by 
half of the data being collected when a one-in-
a-hundred-year rainfall event occurred. This 
means that half of the data only apply once in 
one-hundred years. While it is necessary to 
sample a variety of environments to increase 
the applicability of results across years and 
locations, this is an extraordinary weighting 
toward wet soil conditions with unusually high 
corn rootworm larval mortality. The results 
would be applicable to "more reasonable" 
Iowa conditions if the study could be repeated 
for an additional two cycles so that the "un­
usual" data would constitute, at best, a fourth 
of the data set. 
Extension entomologists originally recom­
mended the use of sticky traps to remove 
sampler bias from sampling adult corn root­
worms. When the trap counts disagreed with 
counts of beetles per plant in 1991, these 
personnel stopped recommending use of the 
traps. The results of the statistical analysis will 
inform an upcoming re-evaluation of whether 
sticky traps should be recommended to Iowa 
farmers in the future. 
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